MuHucTepcTBO HayKH U BBICIIEr0 oOpa3oBanus Poccuiickoil dexepaunn
HAIIMOHAJIbHBIN NCCJIENOBATEJIBCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

HNHcTuTyT OMOI0THH, KOJIOTHH,TOYBOBEACHHMS,CEBCKOTO 1 JIECHOTO X03siicTBa (brnonornaeckuit
UHCTUTYT)

YTBEPXIEHO:

HupekTop
J. C. BopoObeB

PaGouast mporpaMma quCIUTLTAHBI
AHaJIUTHYEeCKAs] XUMMUS
10 HAITPABJICHUIO MTOATOTOBKH
06.03.02 ITouBoBeneHne

HampasnenHocTs (mpo¢uis) MOArOTOBKHU:
I'ene3uc u 3BOJIIOLHUSA 110YB

dopma o0yueHHs
Ounas

KBanmudukarms
bakasasp

'on npuema
2024

COI'TACOBAHO:
PykoBoautens OI1
C.II. Kynmxckuit

[Ipeacenarens YMK
A.JI. bopucenko

Tomck — 2024



1. Ilean U MuIaHUpPYeEMBbIe Pe3y/IbTATHI 0CBOCHHUS THCIUIITHHBI

[lenbro OcBOEHUS AUCHHUIIINHBI SBISETCS POPMUPOBAHUE CAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 Cnocoben ansi pemieHus: MpoecCHOHAIBHBIX 3a1ad HCIIOJIb30BaTh OCHOBHBIE
3aKOHOMEPHOCTH B 00JacCTH MaTeMaTUKH, (U3WKH, XUMUU, HayK O 3emiie, OHOJOTHH H
HKOJIOTHH, TPOTHO3UPOBATH MOCIEICTBHS CBOCH MPOhECCHOHATLHON AEATEIIbHOCTH;.

[IK-1 CnocobeH oCymecTBISITh MPOIEAYPY SKOJOTHUECKOTO KOHTPOJIST (MOHUTOPHHTA)
COCTOSIHUSI KOMITOHEHTOB OKPY/KAIOIIECH CpeIbL.

Pe3synbpraramMu 0cBOEHUS IUCUUIUIMHBI SIBISIIOTCS CIEIYIOMINE UHANKATOPHI JOCTHKEHUS
KOMIIETEHLIHM:

NOIIK-1.1 Tlpumensier 3HaHUS OCHOBHBIX OOIMMX 3aKOHOMEPHOCTEH B 00JacTu
MaTeMaTHKH, (U3WKH, XUMHH, HayK O 3emjie, OHOJOTMU U DKOJOTUU [UIS pPElIeHUs
po)eCCHOHANIBHBIX 3a]1a4

NOIIK-1.2 ApryMeHTUpYET UCIOIb30BAHUE METOJOB €CTECTBEHHBIX HAYK ISl pEHICHUS
3aja4 podeccnoHalbHOM 1eATeNbHOCTH

WIIK-1.2 BrimonHseT cTaHAapTHBIE ONEpaIlMd MPH HCIOJb30BAaHUH JIAOOPATOPHOTO
000Opy/lOBaHUs, XUMHUYECKOM TIOCYyIbl M PEaKTUBOB [UJIsl HCCIENOBaHUS Mpod B paMmKax
HKOJIOTMYECKOTO KOHTPOJISl (MOHUTOPUHTA) B COOTBETCTBUY C MPABUIIAMU WX IKCILTyaTalluu

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

— copMUpOBaTh TPEICTABICHUS O TEOPETHUECKUX OCHOBAX AHAIUTHUYECKOW XHMHUH,
XUMHYECKOM pAaBHOBECHHU B TOMOTCHHBIX M TETEPOIeHHBIX CHCTEMaX, KAa4eCTBEHHOTO H
KOJIMYECTBEHHOTO aHaim3a OOBEKTOB OKPYXKAIOMIEH cpeapl M WX UCCIeAOBaHHE (DU3HKO-
XUMHUYECKHUMH METOIaMU;

— YMETh IPOBOJUTH XUMHUYECKHI IKCIIEPUMEHT COTJIACHO TPEOOBAHUSM METOJAMYECKUX
pEeKOMEHaUA ¢ COOJIOJACHHEM HOPM TEXHHKH O€30MacCHOCTH, CYIICCTBYIOIIUX TMPABHI M
I'OCTos;

— yMeTh 00pabaThIBaTh MOJTYYCHHBIC SKCIICPUMEHTAIBHBIC TaHHBIC C MCIIOJIh30BAHUEM
METOJIOB MaTEMaTHYECKOW CTAaTUCTHMKM M JellaTh BBIBOJBI O COCTaBE M CBOMCTBax
AHATM3UPYEMBIX OOBEKTOB JUII 3KOJOTHYCCKOTO KOHTPOJsA (MOHHUTOPWHTA) COCTOSHUS
KOMIIOHEHTOB OKPYKaIOIIEH CPEeIbl.

3. MecTO JUCUMIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMmbl
JucuuniuuHa otHocuTes K bioky 1 «Jlucuuminael (Moxynn)».
JluciunianHa OTHOCUTCS K 00s3aTeIbHON YacTH 00pa30BaTeIbHOM MPOrPaMMBbl.

4. Cemectp(bl) ocBOeHHS U GopMa(bl) MPOMEKYTOUYHON ATTECTANMH MO JUCHMUILINHE

Bropoii cemectp, 3auer

5. Bxoanble TpeOOBaHMs AJIs1 OCBOCHHS IMCUMILIUHbBI

JIist  yCTIEIHOTO OCBOEHHUS JUCIMIUIMHBI TPEeOYIOTCS pe3yiabTaThl OOy4YeHHUsS 10
CH@I[YIOIJ_II/IM JUCIHUIIJIMHAM: ((061_]_12151 nu HeopraHqucxaﬂ XUMMUSI»

6. SI3bIK peaqu3zanuu

Pycckuit

7. O0LeM TUCHUIIIHHEI

OO01mast Tpy10€MKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., 72 9acoB, U3 KOTOPBIX:
-neknuu: 18 4.
-nmabopatopHsle: 28 4.

B TOM 4YHMCJIE ITPAaKTHUYECKasi MOArOTOBKA: 28 4.



O0BeM caMoCTOSTENbHOM paboTHI CTyIEHTa ONpeAesIeH YUeOHbIM IIIIaHOM.

8. Conepxxanmne TUCUMIIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. BBenenue

[Ipenmer aHAIMTUYECKOW XHWMHH, €€ CTPYKTypa, LeIu U 3a1add. Ponb aHaTuTUYEeCKOH
XUMHUHU B Pa3BUTHH XUMUYECKUX, OMOJOTMUECKUX U JIPYTMX €CTECTBEHHBIX HayK. OCHOBHBIC
UCTOPUYECKHE JTambl Pa3BUTHS aHATUTUYECKOM XUMHUH. MeToapl aHAIUTUYECKOW XHMHH.
OcHOBHBIE ~ JTambl ~ XUMHYECKOro  aHanmu3a.  [IpoGooTbop ¥ mpoOOMOArOTOBKA.
[IpencraButenbHOCTH MPOOHI, crocod ee ordbopa. OT6Op MPOO TOMOTEHHOTO W T€TEPOTCHHOTO
coctaBa. CriocoObl MOJY4YEHUsI CpeAHEeH MpoObI TBEPHBIX, KUAKUX M Ta3000pa3HBIX BEILECTB.
Meron kBaptoBanms. [loaroroBka mpoObl k aHanu3zy. OCHOBHBIE CIIOCOOBI TIEpeBOIa MPOOKI B
dbopMy, HEOOXOMUMYIO [UIsl JAHHOTO BHJA aHaIW3a: PACTBOPEHHE B Pa3IUYHBIX Cpelax;
CIieKaHue, cryiaBieHue. MizMepeHne aHaIuTHUYeCKOro CUTHaJa.

Tema 2. Xumuyeckoe paBHOBecHe B TOMOT'€HHOM cUcTeMe

3akoH gaeiictBUs Macc. (OCHOBHBIE TOJIOKEHHS TEOPUU  AIECKTPOJIUTUYECKOU
mucconuarnuu. CunbHble W ciabble A7eKTponuThl. KOHCTaHTa ¥ CTENEHb JAMCCOIUAINH
anekTpoiuta. AxkTuBHOCTh. MoHHas cuma pactBopa. Teopusi CHIIBHBIX 3JeKTponuToB [lebas-
Xrwkkeins. TepMoauHamMuyeckass 1 KOHLIEHTPALMOHHAsI KOHCTAHThI paBHOBecus. PaBHOBecue B
pacTBopax ciadbIX AJIEKTPOIUTOB. 3akoH pazbapiieHust OCTBaIbaA.

Tema 3. Tunbl XUMHYECKUX peaKIUii

PaBHOBecusi B pacTBOpax KHCIOT W OCHOBaHUN (TOMOTEHHOE paBHOBecue). Teopuu
KHCIOT M oOcHOoBaHUU (AppeHuyca, bpencrena-Jloypu). HoHHoe mnpousBenaeHue BOIbI U
BOJIOPOJHBIN IMOKa3zaresab. PacueT KOHIEHTpaluu BOAOPOJHBIX MOHOB B PacTBOpax KHUCIOT U
OCHOBaHUM paszmuyHou cwibl. ['uapomus. Pacuer koHcTanThl ruaponusa, pH u crenenu
ruaponu3a h. bydepusie pactBopel. Cymnocts OydepHoro aeiictBusa. Pacuer pH B O6ydepHbix
pactBopax. bydepHas eMkocTb, ee pacuet. [Ipurorosnenue 6ypepHbIX pacTBOPOB.

PaBHOBecuss B cucTeMax: «OCaJOK - HACBILIEHHBIH pPacTBOp» (IeTepOreHHBIE

paBHOBECHS).
[IpousBeneHne pacTBOPUMOCTH. YCJIOBHUS ~ pacTBOPEHHS M 00pa3oBaHUS  OCAJKOB.
PactBoprMOCTh MaIOpacTBOPUMBIX COEIMHEHUIN. BnusHuMe Ha pacCTBOPUMOCTD OCaJKa CHIIbHBIX
anektposutoB. Coneroit a3 dext. Bausaue Ha pacTBOPUMOCTh MaJIOPACTBOPUMOTO COCTUHECHHMS
NPUPOJBI PACTBOPUTEIISI, TEMIIEpAaTypbl M KUCIOTHOCTU cpeabl. Pacuer pH Hawama u koHma
ocaKAeHHs TUAPOKCUIOB. J[poOHOE ocaxkieHue.

PaBHoBecusi mporieccoB KoMIuiekcooOpazoBanus. Knaccudukanus u cxema CTpOCHHUS
KOMIUJIEKCHBIX COEIUHEHUN. PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX coequHeHUN. KOoHCTaHTBI
paBHOBECHS KOMILIEKCOOOpa3oBaHus. PacdeT paBHOBECHBIX KOHIICHTPAIMI YaCTHIl B PAaCTBOPE
KOMIUIEKCHOTO coeiMHeHus. Vcrnonb30BaHne KOMILJIEKCOOOPa30BaHMsI B aHAIUTUYECKON XUMUU:
JUIsE  OOHApY)KEHHUS, pa3[eNieHUus, MAaCKHUpPOBaHHS, pPacTBOpeHUs ocaakoB. OpraHmueckue
peareHThl B aHaIK3e: AUMETUITIMOKCUM, alTu3apyH, allOMUHOH, AUTU30H. VX ncnons3oBanue.

PaBHOBecuss B OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX CHCTEMax. Pepokc-mapbl, penokc-
Mepexo] M KOHCTaHTa ero paBHoBecus. Penokc-norenmnuan. Ypasuenne Hepuera. Bnusiuune pH
pacTBopa Ha peJoKCc-oTeHIuan. BiusiHue Ha peloKC-MOTEHIMal KOHIEHTPAIlMd KOMIIOHEHTOB
peIoKC-TIapHhl. Peanbubrit (bopmanbHBIN)  pemOKC-TTOTEHITHA. OKHCIUTENTBHO-
BOCCTAaHOBUTENbHBIE peaklnu. KoHCTaHTa paBHOBECHS PENOKC-PEAKIUU U €€ CBSI3b C PENOKC-
noreHnuanoM. HampaBieHue perokc-peakiuii.

Tema 4. MeToabl 00HApY:KeHUs] U MACHTH(PUKAIUY (Ka4eCTBEeHHBIH aHAIN3)

Ananutuueckue peakuuu. WX XapaKTepUCTHKHU: CIeUU(PUUHOCTb, H30UPATENbHOCTD,
YyBCTBUTEIHHOCTb. MeToApl  OOHApYKCHHsS] HOHOB: XUMHUYECKHH, MHUPOXUMHYCCKHIA
(okpammBaHuE TUTAMEHH, BO3TOHKa, OOpa30BaHWE TMEPJIOB), MHUKPOKPUCTAIUIOCKOTTHYECKHM.
Metoapl aHanu3a: XUMUYECKHE, (PU3HKO-XMMHUYEcKue, (uznyeckue. XUMHUYECKHH Makpo-,
MOJIYMHKPO- W MHKpoaHanu3. MeToasl paszeneHuss U KoHLeHTpupoBaHus. Knaccudukanus



KaTHOHOB (KHUCJIOTHO-OCHOBHAs) U aHWOHOB. [[pOOHBIA M CHCTEMaTHYEeCKUIl METOABl aHalu3a.
[Tpumeps! MPaKTUYECKOrO MPUMEHEHHSI METO/I0B OOHAPYKEHHUS.

Tema 5. KonnyecTBeHHBIH aHAM3. 33]]a41 KOJIMUYECTBEHHOTO aHAIMN3a.

I'paBumerpuueckuii  meton aHanuza. CyIIHOCTh TPAaBUMETPUYECKOTO  aHaJuW3a,
npeuMmyliecTBa W HemocTtaTku  Meroxa. Ocaxnaemass M rpaBUMETpUYeckas (HOpPMBI.
['paBumeTpuueckuii  paktop. Baxueimme HEOpraHMYECKHME W OPraHUYECKUE OCAIUTEIIH.
VYciioBUsL TOMYYEHUS YHCTBIX OCAIKOB M TIpaBUMeTpudeckux ¢opm. IIpoMbiBaHHE OCaIKOB,
npeBpalleHie B rpaBUMeTpuyeckyro  Gopmy.  AHanuTHYecKue  Bechl.  TexHuka
IrpPaBUMETPUYECKOrO aHanu3a. IIpumepsl NpPakTUYECKOrO NPUMEHEHHUs I'PaBUMETPHUYECKOIO
MeTo/1a aHanu3a. PacdeTsl B rpaBUMeTpHH (HaBECKHU ISl aHAIM3a, 00BEM OCAIUTENIS U p.)

Turpumerpuueckue metosl aHanusa. Kinaccudukanus. TpeboBaHus, mpeabsIBiIseMble K
peakuusM B TUTpUMETpHUecKoM aHaiu3e. CrocoObl BhIpaKEHUN KOHIEHTPALUH pacTBOPOB B
TUTPUMETpUUECKOM MeTozie. llepBuuHble cTaHmapTel, TpeOoBaHHS K HUM. BropuuHble
craHfaptel. OrmnpeneneHue TOYKM SKBUBAJIEHTHOCTH, WHIAMKATOpBL. Pacuer pe3ynpraTtoB
tutpoBaHusa. KucinorHo-ocHoBHoe tutTpoBaHue. IlpuHnun wmeroga. AnkamumeTpus H
anquauMerpus. VHIMKATOpel KHCIOTHO-OCHOBHOrO TUTpoBaHus. [lokasatens uHAMKATOpa.
KpuBble KHCIIOTHO-OCHOBHOTO THTPOBAaHUS M BBIOOp MHAMKaropa. [IpuMepsl MpakTHYECKOTro
npuMeHeHus. Auuaumerpus. OnpeaeneHue kapOoHAT - HOHOB B pacTBOPE.

OKuUCINTENEHO-BOCCTAHOBUTENIbHOE TUTpOBaHUE. CyITHOCTD U KJIACCH(HKALUA METO/I0B
penokc-tutpoBaHus. O030p OCHOBHBIX METOJOB: IE€PMaHTaHATOMETPHs, OUXPOMaTOMETpPHS,
uonoMeTpusi. MeTonsl onpeneneHuss KOHEeYHOW TOYKU TUTPOBaHUs. MHAMKATOPEL.

[Tepmanranatometpusi. Onpenenenue xenesa (1) B pactBope.

Kommekcomerpuueckoe tutpoBanue. Kommiekcomerpus. Kommiekconsl. Metamn -
MHIUKATOphl. [IppuMeHeHne KOMIUIEKCOMETPUH ISl OTIPEJEIICHUS] HOHOB JKECTKOCTH BOJIBI.

Tema 6. ®uznyeckue U PU3NKO-XUMHUYECKHE METOAbI AHAJIN3A

OOmiasi XapakTepucCTHKa METOJOB aHaiu3a (ONTHYECKHE, DBIEKTPOXUMHUYECKHE,
xpomarorpaduyeckue). JJocTOMHCTBA U HETOCTATKU 10 CPABHEHHMIO ¢ XUMHUUYECKUMHU METOJIaMH
aHanuza. O6nacTu NPakTUYECKOro MPUMEHEHUS.

9. Tekymmii KOHTPOJIb O TUCHUIINHE

Texkymuid KOHTPOJb MO AMCHUIUIMHE MPOBOJUTCS IyTEM KOHTPOJIS IOCEIIaeMOCTH,
OLICHUBAHMs OTYETOB IO BBHIMOJIHEHHBIM J1a0OpaTOpHbIM paboTaM W JOMAIIHUX 3aJaHui, U
¢ukcupyercss B (opmMe KOHTPOJBHOM TOYKM HE MEHEe OJHOro pasa B cemecTtp. B xome
BBITIOJIHEHUST  JTaOOPAaTOPHOTO MPakTHKyMa M MNpPU NPOBEACHUM TEKYLIETO KOHTPOJIS
poBepArOTCA 3HaHus, noydaeMbie o MOIIK 1.1, UITK 1.2.

OneHouHble MaTepuaiabl TEKYLIETO KOHTpoOJd pa3MelieHsl Ha caite TI'Y B pasgene
«Muadopmarus 06 odpazoBaTenbHON Mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok NpoBeieHUs] H KPUTEPUH OLCHUBAHUSA NIPOMEKYTOYHOM aTTeCTalluH

3aueT BO BTOPOM CEMECTpe MPOBOAUTCS MPOBOJIUTCS B MUCbMEHHON (popme Mo OuseTam.
[IpopomxutenbHOCTD 3auera 1 yac.

bunersr cogepkar Tect u3 18 BOMPOCOB, MPOBEPSIOUINX 3HAHUS, MPUOOPETECHHBIE IO
HNOIIK-1.1 u HWOIIK-1.2. OtBerhl Ha BOMPOCHI JAIOTCSA IIyTeM BBHIOOpPAa U3 CIHCKA
NPEAJIOKEHHBIX, COOTHECEHHMsS] BOIPOCOB C MPEAJOKCHHBIMM BapUaHTaMUd OTBETOB U
MPEIOCTaBIEHUEM KOPOTKOTO OTBETa B BHUJAE OAHO-ABYX clioB. CymmapHOe uducio OamioB 3a
tect coctaniusger 100 6amioB. [IpogoKUTEN HOCTS TECTHPOBAHUS 45 MUHYT.
IIpumepbI BONPOCOB TecTa:
1. CUIbHBIM 3JEKTPOJIUTOM SIBIISIETCA ...
1. NaOH
2. Mg(OH),
3. Co(OH),



4. Fe(OH);

5. NaCl
2. KoHCTaHTa XMMUYECKOTO paBHOBECHSI HE UMEET CMBICIIA TIPU pacuyeTe MOHHBIX PABHOBECHIA B
PEaKIvH ...

1. nuccoumanyu cinadbIX MEKTPOIUTOB

2. TMCCOLMAINH CHIIBHBIX 3JICKTPOJIUTOB

3. rugponusa

4. KOMIIEKCOOOpa30BaHMs

3. PacTBOpMMOCTH BEHIECTB BO3PACTAET B CIEAYIOLIEH MOCIEI0BATEIIBHOCTH. . .
1 AgBr  Ks=4,810"
2.CuCl  Ks=3,2107
3. PbS Ks=6,2107
4.CaCO; Ks=3,710"

4. PacnosioxkuTe yKa3aHHbIE BOJIHBIE PACTBOPHI COJIEN OJIMHAKOBOW KOHILIEHTPAIIMU B MOPSIKE
yBenudeHus pH:

A) Nast4

B) NaQS

B) NaHS

5. Pacnionokute ykazaHHbIE BEIIECTBA B MOPAJIKE yMEHbIIEHUS! pH BOJHBIX pacTBOPOB MPHU
OHHHaKOBOﬁ KOHICHTpAallu1 KOMIIOHCHTOB.

A) NaHS

B) NaQS

B) HBr

') HNO,

Pesynbrarhl 3aueta OMpENENSIOTCS OLIEHKAMHU «3a4yeT», «HEe3aueT». 3ayeT MOoJIydaeT
CTYJEHT, KOTOPBIi HaOpas Mo pe3yabTaTaM TecTupoBaHus He MeHee 60% OT 0011ero KoJam4ecTBa
O6amnoB 3a Tect (60-100 GammoB). Crynent, HaOpaBmmii meHee 60 % OamioB OoT o00IIero
KOJIMYECTBA 32 TECTUPOBAHME HE TOyYaeT 3a4eTa o JUCIHUILINHE.

OueHoYHbIE MaTepHaibl I MPOBEICHUS NMPOMEKYTOYHOW aTTecTalMy pa3MEIIeHb Ha
caiire TI'Y B pasmene «MHdpopmanus o0  oOpa3oBarenbHOMl — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOANYECKOE O0ecTIeUeHne

a) DJIEKTPOHHBIA YUEOHBIA KypC MO JUCIUIINHE B AJIEKTPOHHOM yHUBepcutere «iDOy -
https://Ims.tsu.ru/course/view.php?id=30799

0) OnieHOYHBIE MaTepHallbl TEKYLIEro KOHTPOJIS M MPOMEXYTOYHOM aTTecTalu Io
TUCITUTLIAHE.

B) [1nan mabopaTopHBIX 3aHATUH 1O TUCIUATUIAHE.

r) MeToaudeckue yKa3aHus 1o IPOBEACHHUIO TA00OPATOPHBIX padoT.

1) MeTtonudeckue yka3aHus M0 OpraHU3alii CaMOCTOSATEIbHON pabOThI CTY/IEHTOB.

12. Ilepevyenn y4eOHOM JuTepaTypsl U pecypcos cetn UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— OCHOBBI AHAIUTUYECKOH XMMHUH: Y4YeOHHK A CcTyneHToB By3oB. T. 1. OOmme
BOmpockl. Metonbl pazaenenus / mox pea. 0. A. 3omorosa. - 4-¢ u3g., nepepad. u mom. — M.:
Axamemus, 2012. — 416 c.



— OCHOBBI AHATUTHYECKOW XUMHH: Y4eOHUK JUIs CTYAEHTOB BY30B. T. 2. Meroasl
xuMuueckoro ananmsa / mof pen. 0. A. 3omoTosa. - 4-¢ usn., nepepad. u gomn. — M.: Akanemusl,
2012. - 384 c.

—  OCHOBBI aHATUTUYECKON XUMHUU: 3a/1a4¥ ¥ Borpockl / mox pea. FO. A. 3omorosa. - 3-
€ u3 M., ucnp. u gom. — M.: Jlaboparopwus 3nanuii, 2020. — 416 c.

— Haymosa JI.b., baranmosa B.H. u np. IIpaktuyeckoe pyKOBOJICTBO IO XMMHUYECKUM
METOJlaM aHaiM3a.. y4. MocoOue Juis CTYACHTOB HEXMMHUYECKHX creunuaibHocTel.— Tomck.
Tomckuit rocynusepcurert, 2010. —120 c. (HoctynHo B 6ubimoreke TI'Y)

— Iymap C.B., Haymosa JI.b., lllenkoBaukoB B.B. PacueTsl B Kypce aHanmuTHUYECKON
XUMHUH.. Y4. TOCOOME IJIsi CTYACHTOB HEXMMHUYECKHUX crernuanbHocTeid.— Tomck. Tomckwmii
rocynusepcutet, 2011.— 84 c. (JloctynmHo B Oubiumoreke TI'Y)

—  Bepumuun B.U., Bnacosa N.B., Hukudoposa U.A. Ananutndeckas xumus. — M.:
N3naTensckuii neHTp «Akagemusi», 2011. — 592 c.

— Iurosuu U.K. Kypc ananurnueckoit xumuu. — M.: Beicmr. mik., 2009. — 496 c.

— XaputoHoB IO.A. Ananutnueckas xumusi B 2-x ToMax.- Ka. — 1. M.: Bricmas
mkomna, 2008. — 421 c.
— bopucoB A.H. Tuxomupoa WU. IO. Ananutuyeckass xumus. Pacdersl B

KOJINYECTBEHHOM aHaiu3e. Y4eOHUK U MPAaKTUKYM JJIs pUKJIagHoro OakanaBpuara. — M3nanue
2-e, U3n-Bo KOpaiit, 2016. —118 c.

— Jlypse 0. 1O. CnpaBounuk no ananutuueckoi xumun. — M.: /1 «AnbsHcy, 2014, —
448 c.

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

— JXKebentses A.U., Kepnocek A.K., WE. Tanyrs WM.E. Ananmutnueckas XuMus.
Xumudaeckue MeToabl aHann3a.—MuHck: HoBoe 3Hanme, 2010. —542 c.

— AmnanuTudeckas XuMus: ydeOHWK i cryiaeHToB By30B. B 3 T. T.3: Xumuueckuii
ananmu3 / mox pen. JI. H. MockBuna. - M.: Akanemus, 2010. -3681.

— AunekcangpoBa J.A., lalinykoBa H.I'. AHamuthdyeckass Xumusi B 2-X KHUTaX. —
Wzpanue 2-e. U3n-so KOpaiit, 2016 . — 355 c.

— Haywmosa JI.b., batanoa B.H. u np. IIpaktrdeckoe pyKOBOACTBO MO XHUMHUYECKUM
METOJlaM aHaiu3a.. yd4. MOCOOMe ISl CTYACHTOB HEXUMHUYECKHX crenuaibHocTeil.— Tomck.
Tomckuit rocynuBepcuret, 2010. —120 c.

— IIymap C.B., Haymosa JI.b., lllenkoBuukoB B.B. Pacuersl B Kypce aHaIMTHUECKOM
XUMHUHU.. Y4. TOCOOWE I CTYACHTOB HEXMMHYECKUX crenuaibHocTeil.— Tomck. Tomckwmit
rocynusepcuret, 2011.— 84 c.

B) pecypchl cetu HTEpHET:

— http://www.wssanalytchem.org — mnopran «AHanuTudyeckas xumusi B Poccum;
Anchem.ru chemport.ru eLIBRARY. ru sciencedirect.com springerlink.com;

— Ilerposa E.B., I'yaeimoBuu E.H., Kucenera M.A., Haymona JI.b., CkBopuosa JI.H.,
[HenxoBHUKOB B.B. «PacueTsl MOHHBIX paBHOBeCUU. MeToAbl HACHTU(DUKAIIMKA U PA3JICICHUS B
aHANMUTHYECKOH XxuMumn». Tomck, 2011. http://edu.tsu.ru/eor/resourse/537/tpl/index.html

13. Ilepeyenns HH(POPMAIIMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: nakernporpamm. Bxitouaernpunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOIMYHO JOCTYIHBIE o0auHbie TexHoyoruu (GoogleDocs, SAnnexc quck u T.11.).

0) H(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:



— DNEeKTpOHHBIN KaTtajuor Hayunoit O6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHas oubnuoreka (pemo3uTopuit) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBbC KoncynbranT cTynenta — http://www.studentlibrary.ru/

— O6pazoBatenpHast miaardopmalOpaiit — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— OBCIPRbooks — http://www.iprbookshop.ru/

14. MarepuajbHO-TeXHMYECKOe oOecreyeHue

AynuTopuH s TPOBENEHUs 3aHATHH JiekuuoHHoro tuma (ayauropuss Ne 311 6-ro
yaebHoro kopmyca TTY).

Aynutopun JUisl TPOBEAECHUS TPYNIOBBIX KOHCYJIbTALMM, TEKYILEr0 KOHTPOJS U
MIPOMEXYTOUYHOU aTTECTALIUH.

VYuebuble aHanuTHueckue naboparopuu (ayauropuu Ne 314, 325, 6-ro ydeOGHOrO
kopnyca TI'Y), obecniedeHHbIe 1ab0paTOpHO MeOebIo, OCYA0H, MPHOOPAMH U XMMHYECKUMU
peakTHBaMu, HEOOXOAWMBIMHU Ui BBITIOJHEHUS 3allJIaHMPOBAHHBIX B pabodell mporpamme
1abopaTOPHBIX padoT.

[TomerieHnust U1 cCaMOCTOSITENIbHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOW U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYO CpEy U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pa3padboTunkax

HaymoBa Jliommuna bBopucoBHa, KaHA. XUM. HayK, [OICHT, JOIEHT Kadeapsl
agammtHueckor xumuu XO TTY.



